This session will help participants understand the importance of, and challenges in, introducing collaborative learning within introductory Computer Science curricula. At the University of Adelaide, we have designed our first year curriculum, a sequence of three courses, around collaborative learning -in this session we explore our experiences in developing collaborative activities, collaborative assessment and appropriate training for staff, academic and sessional, involved in collaborative sessions. Based on a seven year programme of designing and undertaking collaborative activities, we will discuss our successes, and our failures, in the use of collaborative learning techniques.
OVERALL OBJECTIVE
The overall objectives of this special session are to: (1) disseminate our experiences in the use of collaborative learning as a way of teaching and structuring CS1, (2) explore the different ways that collaborative learning can be employed in CS1, and (3) share our experiences in the management of a collaborative CS1 curriculum, including faculty development, guidelines for the design and delivery of collaborative activities, and evaluations of the experiences of both students and faculty. This special session blends short presentations with group discussion and interactive activities, designed to illustrate our experiences.
Collaborative Learning [6] encompasses a range of constructivist learning techniques where students work in groups, sharing and constructing their knowledge to achieve a common aim. Collaborative learning is effective in academic Copyright is held by the author/owner(s). SIGCSE'13, March 6-9, 2013, Denver, Colorado, USA. ACM 978-1-4503-1775-7/13/03. development, as students are more engaged with the subject matter, but also supports community and social development. It is seen as a particularly relevant technique in first year education, in that it addresses transition concerns by increasing deeper learning and a sense of belonging [5] . The session provides coverage of our seven year experience with collaborative learning, starting from the inclusion of collaborative activities in lectures through to the complete restructure of our first year curriculum. We describe our experiences in adopting contributing student pedagogy to provide effective and engaging collaborative experiences [1] .
Collaborative inquiry supports learning for all parties involved, not simply through the sharing of knowledge, but in the elaboration and discussion that ensues. Successful collaborative learning structures do not impose structures based on ability or previous experience, instead supporting individuality and diversity. Faculty work with students on setting goals and tasks, with the outcomes of individual groups used in the coordination of topics and discussion. An essential aspect of a collaboration is the authenticity of the task that they are attempting to solve, and the process by which they solve it. Mutual engagement requires that each member has a genuine motivation for being part of the collaboration, and that learning is associated with a task or problem that the group has to solve. Our collaborations are constructed around problem solving.
What does it mean to teach an authentic problem solving process? The development of software is a creative process, requiring design, innovation and communication skills. Software developers commonly start with a partially defined problem, and must communicate with clients and colleagues in determining the full problem specification. This is just the beginning, however, as what follows is an extensive process of creation, partial solutions and experimentation to determine the final solution. Introductory classes in Computer Science tend to take the opposite approach, focussing on learning syntax and semantics, and the problem solving process as one of immediate success. Introductory Computer Science texts rarely present examples illustrating that problem solving has to deal with failure. This is detrimental for our students, as studies indicate that students tend not to vary their approach to problem solving, instead persisting in applying the same techniques regardless of their success [4] .
As software developers we do not always solve problems on our own, or only attempt to solve problems that have already been solved. However, we frequently expect our students to learn how to develop software by doing just that. If we hide the problem solving process away as something done between lectures, then students stand little chance of learning by example. Our approach consists of exposing, and forming learning communities, around the problem solving process. We expose the sound approaches, the blind alleys and the fatal flaws in a supportive, but honest, collaborative environment.
SESSION OUTLINE

Course Structure
Presenter: Dr Katrina Falkner Duration: 15 minutes This part of the session reviews the structure of our CS1 curriculum, demonstrating how collaborative activities are used in place of traditional, didactic lecture sessions, and how they are integrated -and changed -as the curriculum progresses. Over our seven year experimentation with collaborative learning, we have introduced a variety of collaborative activities, culminating with a complete restructure of our first year curriculum around collaborative learning. This restructure places collaborative activities at the heart of the curriculum, forming over 70% of scheduled contact time with faculty, through the use of facilitated collaborative workshops, small group tutorial classes and in-lecture collaboration. We also discuss collaborative support structures introduced outside formal contact time, including peer instruction and our use of contributing student pedagogy [1] .
Analysis of student and faculty evaluations will be presented as well as the results of in depth interviews with students and faculty on the suitability of, and engagement afforded by, collaborative learning activities. Quantitative and qualitative data will be presented based on the introduction of collaborative learning structures, and resulting increases in student engagement and performance. Analysis of these results has been published in [1, 2, 3] .
Collaborative Assessment Tasks
Presenter: Dr Nickolas Falkner Duration: 20 minutes We will discuss the design of collaborative assessment tasks, including the results of qualitative analysis and in-depth interviews regarding what students find approachable as a collaborative task. We answer the question 'what kind of tasks do students naturally and comfortably approach in a collaborative way?'
This part of the session will include a hands-on activity to clarify the processes used to design collaborative assessment tasks -what works and what does not. Participants are encouraged to bring along examples of successful (and unsuccessful!) collaborative activities to contribute to the discussion.
Teaching Impact
Presenter: Dr Katrina Falkner Duration: 20 minutes This part of the session focusses on the management and coordination of a course structure built around collaborative learning, including the management of large teaching teams that are typically involved in such courses, and specialised skill development for sessional and faculty staff. We will report on the specific teaching skills required, particularly by those staff leading collaborative sessions, and how collaboration is extended to the development of training resources by the faculty and sessional staff involved in the courses.
We will discuss a common set of teaching templates, designed to provide a degree of consistency across large teaching teams, including common approaches to modelling the software development process, problem solving algorithms, and techniques for describing designs and test cases.
Group Discussion
Leader: Dr Katrina Falkner Duration: 20 minutes We would like to hear from participants regarding their own experiences using collaborative learning -both small scale and large scale. This discussion will focus on the challenges of collaborative learning, and on the interests of the community in identifying future research areas.
EXPECTATIONS
The intended audience is CS1 educators who are interested in exploring collaborative learning activities at both a small and a large scale. It is expected that the broader discussion of our, and others, experiences in collaborative learning will provide significant benefit to the participants in terms of understanding underlying principles of collaborative learning, and how to design course, or year-level collaborative learning structures. Feedback will be elicited via a brief voluntary survey after the completion of the session.
SUITABILITY FOR SPECIAL SESSION
The format of this proposal makes it an ideal candidate for a SIGCSE Special Session. Unlike a regular paper or panel, this session will incorporate a mixture of short presentations, discussions and hands on experiments designed to explore and aid familiarisation with the collaborative learning style.
